Introduction
Collagen vascular diseases (CVDs) are a varied group of autoimmune disorders recognized by the presence of autoantibodies. They include systemic lupus erythematosus (SLE), rheumatoid arthritis (RA), progressive systemic sclerosis, dermatomyositis/ polymyositis, ankylosing spondylitis, Sjogren syndrome, and mixed connective tissue disease (MCTD) [1] .
Interstitial lung disease (ILD) is the most common manifested disorder in CVDs and can be a main determinant of the long-term prognosis [2] .
High-resolution computed tomography (HRCT) has an essential role in the diagnosis and management of ILD, so our understanding of CVD-ILD with radiological distribution and pattern becomes essential for diagnosis and management [3] .
Aim
The aim is to study the radiological features of ILD associated with CVD in Fayoum University Hospital.
Patients and methods Methodology
A total of 100 patients with the diagnosis of CVDs attended the chest outpatient clinic in Fayoum University Hospital for assessment of the cause of dyspnea. Under approval of the ethical committee of Fayoum Faculty of Medicine. Overall, 63 patients were diagnosed as having ILD upon clinical examination, and the result of spirometry and radiological criteria of HRCT [4] is in form of nonspecific interstitial pneumonia (NSIP) in 50% and 13% had pattern of usual interstitial pneumonia (UIP).
The remaining 37 patients had normal chest clinical examination, chest radiographic finding, and flow volume loop, so they were referred to Internal Medicine Department for exclusion of general or cardiac causes of dyspnea.
The American College of Rheumatology/European League Against Rheumatism criteria were used for diagnosis of RA, Systemic Lupus International Collaborating Clinics classification criteria were used for diagnosis of SLE, 2013 American College of Rheumatology/European League Against Rheumatism classification criteria for scleroderma were used for diagnosis of systemic sclerosis, and finally, MCTD was based on the criteria by Alarcón for diagnosis of MCTD. An established CVD case was known as an existing diagnosis of CVD by rheumatologist before attendance to the ILD clinic [5-8].
Inclusion criteria
(1) Patients from Fayoum Governorate who were known to have CVD (e.g., RA, SLE, and scleroderma) with chest symptoms, of both sexes, were involved in the search.
Exclusion criteria
(1) Known cause of ILD (as occupational exposure and HCV infection, drug toxicity, sarcoidosis, etc.) and patients who were breading birds were excluded.
All participants were subjected to the following:
(1) History taking: This included rheumatological disease symptoms (e.g. joint affection, subcutaneous nodules, malar rash, photosensitivity, and Raynaud's phenomenon); smoking history; respiratory symptoms (e.g. cough, expectorations, dyspnea, chest pain, and wheezes) with onset, course, and duration of the presenting symptoms; medication history; and history of any other comorbidity. (2) Full clinical examination and laboratory investigation: (a) Chest examination; rheumatological examination (e.g. joint swollen or deformity, malar rash, and Raynaud's phenomenon); serum autoantibodies such as anti-nuclear antibody, anti-citrullinated protein antibody (ACPA), rheumatoid factor (RF), and anti-SCL 70; and inflammatory marker, such as erythrocyte sedimentation rate (ESR) and Creactive protein, at the time of attendance of chest outpatient clinic.
(3) 6-min Walk Test (6MWT):
6MWT was done according to ATS guidelines for this test [9] . (4) Spirometry:
The test was done according to ERS standardization of flow volume loop [10] . The measures were forced expiratory volume in 1 s, forced vital capacity, forced expiratory volume in 1 s/forced vital capacity ratio, and forced expiratory flow 25-75. (5) Radiological examinations: Radiological examination was done in the form of plain chest x-ray and HRCT chest.
Method of high-resolution computed tomography examination
We took thin sections with an interval of 1-2 mm in between the two sets of cuts, which was considered enough to predict abnormalities in diffuse lung disease ( Figure 1 ).
Statistical analysis
(1) The data were collected and coded to simplify data manipulation and then entered into Microsoft Access, and the data analysis was fulfilled by utilizing SPSS software, version 18 in Windows 7 (Statistical Package for the Social Sciences, SPSS Inc., Chicago, Illinois, USA). (2) The simple illustrative analysis was done in the form of numbers and percentages for qualitative data and arithmetic means as central trend measurement and SD as a measure of scuttle for the quantitative parametric data, and the inferential statistic tests were arranged in tables and graphics. (3) Quantitative data included in this search were first tested for normality by one-sample Kolmogorov-Smirnov test in each study group and then inferential statistic tests were selected.
For quantitative parametric data t test was used to match measures of two independent sets of quantitative data.
For qualitative data χ 2 test was used to match two of more than two qualitative sets. The P value less than or equal to 0.05 was considered as the cutoff result for significance.
Result
The study group of 100 patients with diagnosis of CVD was composed of 90% females and 10% males, with mean age of 42.8±15.1 years. Regarding residence, 36% inhabitant in Fayoum, 24% in Etsa, 20% in Senoris, 10% in Ibshway, followed by 4% in Yousif El Sedik.
Regarding smoking history, 3% were ex-smoker and 97% were nonsmokers. This was a small ratio, which had no effect on the result of this study to avoid bias owing to association of smoking with incidence of ILD, as shown in (Table 1) .
Regarding pulmonary symptoms, 100% of patients complained of dyspnea, 18% from dry cough, followed by 10% from chest pain at the time of presentation, in association with non-pulmonary symptoms in the form of 85% who complained of joint pain ( Table 2 ).
The mean duration of onset of CVD was 8.9±7.4 years, and the mean duration of ILD was 4.3±4.4 years ( Table 3) .
The CVD subtypes were classified as follows: 82.5% (52 patients) had RA, followed by 7.9% (five Flow chart of this study. patients) had scleroderma, 6.3% (four patients) had SLE, and 3.2% (two patients) had MCTD, as shown in (Table 4) .
Regarding spirometry, 56% of the study group had restrictive pattern, 3% had obstructive pattern, and 6% had mixed pattern, as shown in (Figure 2) .
In 6MWT to assess pulmonary function, the mean distance was 313.2±73.5 m. Overall, 10% had desaturation, and 29% could not do the test owing to joint pain (Table 5) .
Radiological findings among the study group were as follows: 63% (63 patients) had ILD, 3% (three patients) had pleural effusion, 1% (one patient) had bronchiectasis, and 33% (33 patients) were normal in chest radiographic finding (Figure 3) .
Figures 4 and 5 illustrate that the radiological criteria of ILD in HRCT were 50% showed NSIP pattern and 13% showed UIP pattern.
Discussion
CVDs are a varied group of autoimmune disorders [1] . ILD is the most common organ affected in CVD and can be a main determinant of the long-term prognosis, so identification of CVD-associated ILD early is essential in therapeutic strategy and also reflects on the prognosis of the disease [2] .
In this study, 100 patients were referred from Rheumatological Department to ILD unit at a tertiary care center in Fayoum Governorate, who were actually diagnosed as having CVD for assessment of their complaint from chest symptoms, where 82.5% (52 patients) had RA, 7.9% (five patients) had scleroderma, 6.3% (four patients) had SLE, and 3.2% (two patients) had MCTD, as shown in (Table 4 ).
Fayoum Governorate consists of six districts (Fayoum district, Ibshway, Etsa, Tamyia, Sonoris, and Yousif El Sedik) [11] .
Our study revealed that the highest number of patients was from Fayoum district 36 (36%) patients, followed by 24 (24%) patients from Etsa, 20 (20%) patients from Senoris, 10 (10%) patients from Ibshway, six patients (6%) from Tamyia, and four (4%) patients from Yousif El Sedik.
The age of the study group ranged from 18 to 83 years, with mean age of the study group being 42.8±15.1 years old, with 90% were females and 10% were males, as shown in (Table 1) .
These results were matched with the results of Hanna et al. [12] regarding age and female predominance, who studied 45 patients with CVD and suspected to have diffuse parenchymal lung diseases (DPLD). Their ages The bold values highest percentage of ILD among group of CVD.
Figure 2
Pattern of flow/volume loop among the study group. 
Figure 3
Radiological finding among the study group.
Figure 4
Radiological pattern of interstitial lung disease in HRCT. HRCT, high-resolution computed tomography.
Figure 5
Different provisional diagnosis among study group.
ranged from 20 to 70 years. They included 42 females and three males (ratio 14 : 1) [12] .
Regarding smoking history in our study, of 63 patients diagnosed as RA-having ILD, there were two male patients who were cigarette smokers. This finding was very important to avoid bias in the result owing to the role of smoking in ILD as a risk factor.
This result was matched with the result of Fadda et al. [13] who studied 88 patients with RA-ILD and found that all were nonsmokers, except one male patient.
On taking history of chest symptoms, 100% complained from dyspnea, and this was the cause of referral to our ILD unit; moreover, 18% complained from dry irritative cough, and this was associated with joint manifestations in 85% and with Raynaud's phenomenon in 5% of the cases, with signs of inspiratory consonating crackles in 62% of cases and clubbing in 15% only in clinical examination.
These findings agree with the results of Corte et al. [14] , who studied the significance of CTD features in idiopathic interstitial pneumonia and found that 95% complained of dyspnea, 80% from cough, with presence of crackles in chest examination in 91%, and clubbing in 36% only [14] .
Regarding RA-ILD, our study showed that there is a high percentage of RF among patients with RA-ILD [of 52 patients, there were 36 (57.1%) patients with positive RF].
This result matched with Kelly et al. [15] who found that the presence of RF is highly related with the development of RA-ILD in 89% of their study cases.
Chest radiographic imaging of all participant of this study showed that 63% (63 patients) were suspected to have DPLD in the form of diffuse reticulation or nodules, 3% (three patients) had pleural effusion, 1% (one patient) had cystic bronchiectasis, and 33% (33 patients) were normal.
In the step of confirmation of the diagnosis, spirometry was done for patients who had abnormal radiographic finding, which showed 56% of the study group had restrictive pattern of flow/volume loop, 3% had obstructive pattern, and 6% had mixed pattern.
This result was matched with Gutsche et al. [16] who mentioned that the classic spirometric pattern observed in CTD-ILD is a restrictive ventilatory dysfunction in their review, with title of CTD-associated ILD.
Regarding the findings of HRCT, 30 (30%) patients of study group had round glass opacity (GGO), 26 (26%) patients had reticular lesion, 16 (16%) patients had honeycomb cysts, and three (3%) patients had reticulonodular form.
This result was matched with Corte et al. [14] who found GGO pattern of HRCT in 21% of their study group of CTD-ILD, fine reticular changes in 10%, and finally, microcystic in 2% of the study group.
On the contrary, it disagrees with Lota [17] who mentioned in his study that HRCT findings appeared remarkably homogenous in form of reticular patterns in about one-third of patients associated with coarse reticulation in a minority, and these findings were harmonious with a radiological pattern of NSIP.The radiological patterns of HRCT have been displayed to match closely with the result of open lung biopsy in the diagnosis of ILD [18] . Diagnostic accuracy of HRCT for UIP and NSIP NSIP pattern in HRCT. HRCT, high-resolution computed tomography; NSIP, nonspecific interstitial pneumonia.
regarding histological identification has been recorded to be ∼70%, with possible disagreement in up to onethird of the patients [19] .
In this study, 63% of study group showed HRCT pattern of ILD in the form of 50% NSIP, as shown in (Figure 6 ).
The remainder 13 (13%) patients showed HRCT pattern of UIP, as clarified in (Figure 7) .
These results were matched with the results of Hanna et al. [12] who studied 45 patients with CVD and suspected to have ILD. HRCT showed parenchymal involvement in 30 (66.6%) cases. of them, 14 (46.7%) cases had NSIP, where five were known to have RA, five known SLE, and four cases were known to have scleroderma. Four (13.3%) of all affected cases had HRCT chest findings consistent with UIP, where two of them were known to have RA, one known to have SLE, and one known to have scleroderma. Three (10%) of all affected cases had HRCT chest findings consistent with cryptogenic organizing pneumonia (COP), and all of them were known to have RA [12] .
Corte et al. [14] also mentioned that there are a clear link between NSIP pattern and CVD.
HRCT findings in our study were not matched with the results of Fadda et al. [13] who found that the UIP pattern took the upper hand over the NSIP pattern in patients with RA-ILD (UIP 62%, NSIP 27%, and others in 11%).
Limitations of the study
The following were the limitations of the study:
(1) The small number of the search group was a limitation of the study.
(2) Absence of the confirmatory lung biopsy methods for diagnosis of ILD. (3) The need for long-term follow-up of the patients with CVD-ILD to detect prognosis and the effect of treatment on the course of disease, especially the new lines of treatment as the biological treatment.
Conclusion
(1) ILD occurs frequently in patients with CVDs. There are multiple risk factors for appearance of CVD-ILD such as presence of joint manifestations (as arthritis and joint deformities) and high level of RF. (2) HRCT chest is a reliable method for diagnosis of ILD in patients with CVD and it helps to determine its pattern, which helps to determine treatment and to detect prognosis. (3) The NSIP pattern is the commonest pattern for CVD-ILD.
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